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LETTER OF TRANSMITTAL. 



U. S. Department of Agriculture, 

Bureau of Chemistry, 
Washington, D. C, March 18, 1909. 
Sir: I have the honor to submit herewith a manuscript on domestic 
methods of canning vegetables. Mr. Breazeale, of the Laboratory of 
Vegetable Physiological Chemistry of this Bureau, has had a large 
experience along this line in the actual preservation of vegetables 
and is thoroughly acquainted with the methods which have been 
developed in the Bureau of Chemistry for securing complete ster- 
ilization. As a Fawners' Bulletin, therefore, the report has both 
practical and scientific merit, and I recommend that it be published 
especially for the information of the farmers' wives. 
Respectfully, 

H. W. Wiley, 
Chief, Bureau of Chemistry. 

Hon. James Wilson, 

Secretary of Agriculture. 
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nrraoDUCTioN. 

One of the many problems that confront the American housewife 
is the supply of vegetables for her table during the winter months. 
"What can I have for dinner to-day?" is a question often heard. 
Since the advent of the modern greenhouse and the forcing of vege- 
tables under glass, fresh vegetables can usually be found at any time 
in the markets of the large cities. But the cost of forcing vegetables 
or growing them out of season is and will continue to be very great. 
This makes the price so high as almost to prohibit their use by people 
of moderate means, except as a luxury. A healthful diet, however, 
must include vegetables, and therefore the housewife turns to canned 
goods as the only alternative. These are sometimes poor substitutes 
for the fresh article, especially the cheaper commercial grades, which 
necessarily lack the delicate flavor of the fresh vegetable. There is 
practically no danger, however, from contamination with tin or other 
metals providing the containers are made of proper materials and 
handled carefully. In some cases the proper care is not taken in pack- 
ing vegetables for market. The decayed and refuse portions are not so 
carefully removed as they should be and the requisite degree of clean- 
liness is not observed in their packing. Happily, however, such 
carelessness is not general. 

Every housewife may run a miniature canning factory in her own 
kitchen, and on the farm this is especially economical and desirable, 
the economy being less pronounced in the case of city dwellers, who 
must buy their fruits and vegetables. Enough vegetables annually 
go to waste from the average farm garden to supply the table during 
the entire winter. But usually the farmer's wife cans her tomatoes, 
preserves her fruits, and leaves her most wholesome and nutritious 
vegetables to decay in the field, under the impression that it is impos- 
sible to keep them. This is a great mistake. It is just as easy to 
keep corn or string beans as it is to keep tomatoes, if you know how. 

THE SCIENCE OF STEBHIZATION. 

The art of canning or preserving in one form or another is almost 
as old as history itself. The early Chinese possessed this secret long 
before the era of modern civilization, but "the reasons why" which 
lay back of the art have only recently been thoroughly explained. 
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The great secret of canning or preserving lies in complete steriliza- 
tion. The air we breathe, the water we drink, all fruits and vege- 
tables, are teeming with minute forms of life which we call bacteria, 
or molds, or germs. These germs are practically the sole cause of 
decomposition or rotting. The exclusion of air from canned articles, 
which was formerly supposed to be so important, is unnecessary pro- 
vided the air is sterile or free from germs. The exclusion of air is 
necessary only because in excluding it we exclude the germ. In other 
words, air which has been sterilized or freed from germs by heat or 
mechanical means can be passed continuously over canned articles 
without affecting them in the least. If a glass bottle is filled with 
some vegetable which ordinarily spoils very rapidly — for instance, 
string beans — and, instead of a cork, it is stoppered with a thick plug 
of raw cotton and heated until all germ life is destroyed, the beans 
will keep indefinitely. The air can readily pass in and out of the 
bottle through the plug of cotton, while the germs from the outside 
air can not pass through, but are caught and held in its meshes. This 
shows that the germs and their spores or seeds are the only causes 
of spoilage that we have to deal with in canning. 

Germs which cause decay may be divided into three classes — yeasts, 
molds, and bacteria. All three of these are themselves plants of a 
very low order, and all attack other plants of a higher order in some- 
what the same way. Every housewife is familiar with the yeast plant 
and its habits. It thrives in substances containing sugar, which it 
decomposes or breaks up into carbonic acid and alcohol. This fact 
is made use of in bread making, as well as in the manufacture of dis- 
tilled spirits. Yeasts are easily killed, so they can be left out of con- 
sideration in canning vegetables. Molds, like yeasts, thrive in mix- 
tures containing sugar, as well as in acid vegetables, such as the 
tomato, where neither yeasts nor bacteria readily grow. Although 
more resistant to heat than yeasts, they are usually killed at the 
temperature of boiling water. As a general rule, molds are likely to 
attack jellies and preserves and are not concerned with the spoiling 
of canned vegetables. The spoiling of vegetables is due primarily to 
bacteria. 

Bacteria are also much more resistant to heat than yeasts. They 
thrive in products like milk and in meats and vegetables rich in pro- 
tein, such as peas, beans, etc. All known species of molds require 
air in which to work. This is not true of bacteria, certain species 
of which will live and cause vegetables to decompose even when no 
air is present. When these particular species are present the exclu- 
sion of air is no safeguard against decay, unless the vegetable is 
first thoroughly sterilized. Bacteria are so small that they can only 
be seen with a microscope, and they reproduce themselves with 
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amazing rapidity. One bacterium under favorable conditions will 
produce about twenty millions in the course of twenty-four hours. 
Accordingly certain vegetables spoil more rapidly than others, because 
they furnish a better medium for bacterial growth. 

The reproduction of bacteria is brought about by one of two proc- 
esses. The germ either divides itself into two parts, making two 
bacteria where one existed before, or else reproduces itself by means 
of spores. These spores may be compared with seeds of an ordinary 
plant, and they present the chief difficulty in canning vegetables. 
While the parent bacteria may be readily killed at the temperature 
of boiling water, the seeds retain their vitality for a long time even 
at that temperature, and upon cooling will germinate, and the newly 
formed bacteria will begin their destructive work. Therefore it is 
necessary, in order to completely sterilize a vegetable, to heat it 
to the boiling point of water and keep it at that temperature for 
about one hour, upon two or three successive days, or else keep it 
at the temperature of boiling water for a long period of time — about 
five hours. The process of boiling upon successive days is the one 
that is always employed in scientific work and is much to be pre- 
ferred. The boiling on the first day kills all the molds and practi- 
cally all of the bacteria, but does not kill the spores or seeds. 

As soon as the jar cools these seeds germinate and a fresh crop of 
bacteria begin work upon the vegetables. The boiling upon the 
second day kills this crop of bacteria before they have had time to 
develop spores. The boiling upon the third day is not always nec- 
essary, but is advisable in order to be sure that the sterilization is 
complete. Among scientists this is called fractional sterilization, 
and this principle constitutes the whole secret of canning. If the 
housewife will only bear this in mind she will be able with a little 
ingenuity to can any meat, fruit, or vegetable. 

EXCLUSION OF THE AO. 

Even after sterilization is complete the work is not yet done. The 
spores of bacteria are so light that they float about in the air and settle 
upon almost everything. The air is alive with them. A bubble of air 
no larger than a pea may contain hundreds of them. Therefore it is 
necessary after sterilizing a jar of vegetables to exclude carefully all 
outside air. If one bacterium or one of its spores should get in and 
find a resting place, in the course of a few days the contents of the 
jar would spoil. This is why the exclusion of air is an important 
factor, not because the air itself does any damage but because of 
the ever-present bacteria. 

All of this may seem new fashioned and unnecessary to some house- 
keepers. The writer has often heard it said: "My grandmother 
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never did this, and she was the most successful woman at canning 
that I ever knew." Possibly so, but it must be remembered that 
grandmother made her preserves — delicious they were, too — and 
canned her tomatoes, but did not attempt to keep the most nutritious 
and most delicately flavored vegetables, such as lima beans, string 
beans, okra, asparagus, or even corn. 

SO-CAILED "PBESEBvTNG POWDEBS." 

There are a great many brands of so-called "preserving powders" 
on the market These are sold not only under advertised trade names 
but by druggists and peddlers everywhere. In the directions for use 
the housewife is told to fill the jar with the fruit or vegetable to be 
canned, to cover with water, and to add a teaspoonful of the powder. 
It is true that these powders may prevent the decay of the fruit or veg- 
etable, but they also encourage uncleanly, careless work, and in the 
hands of inexperienced persons may be dangerous. While with 
small doses the influence may not be apparent in an adult in normal 
health, with a child or an invalid the effect may be of a serious 
nature. The proper way to sterilize is by means of heat, and as 
this can be done very easily and cheaply the use of chemical preserva- 
tives in canning is not to be recommended. 

KINDS OF JABS. 



fruits and vegetables. 



The first requisite for successful canning is a good jar. Glass is 
the most satisfactory. Tin is more or less soluble in the juices of 

Even the most improved styles of tin cans 
which are lacquered on the inside to prevent 
the juice from coming in contact with the tin 
are open to this objection. While the amount 
of tin dissolved under these conditions is very 
small, enough does come through the lacquer 
and into the contents of the can to be de- 
tected in an ordinary analysis. While the 
small amount of tin may not be injurious, 
it gives an undesirable color to many canned 
articles. Tin cans can not readily be used a 
second time, while glass with proper care 
will last mdefinitely. 

There are a great many kinds of glass 
jars on the market, many of them possess- 
ing certain distinct points of advantage. The ordinary screw-top jar 
is the one in most common use (fig. 1). Although cheap in price, 
these jars are the most expensive in the long run. The tops 
1359] 




Fig. 1.— Ordinary screw-top jar. 
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Fio. 2.— Improved screw-top jar. 



last only a few years and, being cheaply made, the breakage is 
usually greater than that of a better grade of jar. The tops also 
furnish an excellent hiding place for germs, which makes steriliza- 
tion very difficult. An improved type of screw-top jar is shown in 
fig. 2. These are fitted with a glass top held in place by a metal 
cover which screws down over the neck 
of the jar. If the canning or steriliza- 
tion is conducted properly, practically 
all of the air will be driven out of the 
jar by the steam. Upon cooling, this 
is condensed, a vacuum is formed on 
the inside which clamps down the glass 
top against the rubber ring and seals 
the jar automatically. The metal cover 
can then be removed, as the pressure of 
the outside air will hold the glass top 
securely in place. 

Another type of jar in t^smmon use 
is shown in fig. 3. These require no 
rubber rings, but are fitted with a metal top, lacquered on both sides 
and having a groove around the lower edge. This groove contains 
a composition of the consistency of rubber which is melted during 

canning by the heat of the jar and forms 
a seal that takes the place of the rubber 
ring. These metal tops must be renewed 
each year, as it is necessary to puncture 
them in order to open the jar. 

The most satisfactory jar that the writer 
has had any experience with is the one 
shown in figs. 4, 7, 8, and 9. This has 
a rubber ring and glass top which is held 
in place by a simple wire spring. There 
are several brands of these jars on the 
market, so no difficulty should be expe- 
rienced in obtaining them. Vegetables 
often spoil after being sterilized because of 
defective rubbers. It is poor economy to 
buy cheap rubbers or to use them a second time. As a general rule 
black rubbers are more durable than white ones. 

Buy a good grade of jar. The best quality usually retails at from 
a dollar to a dollar and twenty-five cents a dozen. The initial 
expense may be, therefore, somewhat high, but with proper care 
they should last many years. The annual breakage should be less 
than 3 per cent on the average. In selecting a jar always give 
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Fio. 3.— Jar with metal lacquered 
top. 
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Fio. 4.— Spring-top jar. 



preference to those having wide mouths. In canning whole fruit 
or vegetables and in cleaning the jars the wide mouth will be found 
to be decidedly preferable. 

CONTAINERS FOR STERILIZING. 

The writer uses a tin clothes boiler with a 
false bottom made of wire netting cut to fit 
it (fig. 5). The netting is made of medium- 
sized galvanized wire (No. 16) with one-half 
inch mesh. A false bottom is absolutely 
necessary, as the jars will break if set flat 
upon the bottom of the boiler. Narrow 
strips of wood, straw, or almost anything 
of this nature may be used for the pur- 
pose, but the wire gauze is clean and 
convenient. 
There are several varieties of patent 
steamers or steam cookers in common use. These have either one 
or two doors and hold a dozen or more quart jars (fig. 6). They are 
ideal for canning, but they are somewhat expensive and can be easily 
dispensed with. A common ham boiler or clothes boiler with a tight- 
fitting cover will answer every purpose. 

SELECTION AND PREPARATION OF VEGETABLES. 

The first step in successful ca nnin g is the selection and prepara- 
tion of the vegetables. Never attempt to can any vegetable that 
has matured and com- 
menced to harden or 
one that has begun to 
decay. As a general 
rule, young vegetables 
are superior in flavor 
and texture to the more 
mature ones. This is 
especially true of string 
beans, okra, and aspar- 
agus. Vegetables are 
better if gathered in the 
early morning while the 
dew is still on them. 
If it is impossible to can. them immediately, do not allow them to 
wither, but put them in cold water or in a cold, damp place and keep 
them crisp until you are ready for them. Do your ca nnin g in a 
well-swept and well-dusted room. This will tend to reduce the num- 
ber of spores floating about and lessen the chances of inoculation. 
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In the following pages are given directions for canning some of the 
more common vegetables, but the housewife can add to these at will. 
The principle of sterili- 
zation is the same for 
all meats, fruits, and 
vegetables. 

CORN. 

Contrary to the gen- 
eral opinion, corn is one 
of the easiest vegetables 
to can. The United 
States Department of 
Agriculture has shown 
that the amount of 
sugar in the sweet varie- 
ties diminishes very 
rapidly after the ear 
is pulled from the stalk; 
therefore in order to re- 
tain the original sweet- 
ness and flavor it is 
necessary to can corn 
very soon after it is 
pulled — within an hour 
if possible. Select the 
ears with full grains before they have begun to harden, as this is 
the period of greatest sugar content. Husk them and brush the silks 
off with a stiff brush. Shear off the grains 
with a sharp knife and pack the jar full. 
Add salt to taste, usually about a teaspoon- 
ful to the quart is sufficient, and fill up the 
jar to the top with cold water. Put the 
rubber ring around the neck of the jar and 
place the glass top on loosely, as shown in 
fig. 7. Be careful not to press down the 
spring at the side of the jar. 

Place the false bottom in the boiler and put 
in as many jars as the boiler will conveniently 
hold. Don't try to crowd them in. Leave 
space between them. Pour in about 3 inches 
of cold water, or just enough to form steam 
and to prevent the boiler from going dry 
during the boiling. It is not necessary to have the water up to the 
neck of the jars, as the steam will do the cooking. Put the cover on 
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Fiq. 6.— Steam cooker. 




Fio. 7.— Position of spring dur- 
ing sterilizing. 
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Fio. 8— Position of spring 
after sterilizing. 



the boiler and set it on the stove. Bring the water to a boil and 
keep it boiling for one hour. At the end of that time remove 
the cover of the boiler and allow the steam to escape. Press 
down the spring at the side of the jar, as shown in fig. 8. This 
clamps on the top and will prevent any out- 
side air from entering. The jars can now be 
removed and cooled or allowed to stand in 
the boiler until the next day. 

On the second day raise the spring at the 
side of the jar, as shown in fig. 7. This will 
relieve any pressure from steam that might 
accumulate inside the jar during the second 
cooking. Place the jars again in the boiler 
and boil for one hour. Clamp on the top as on 
the preceding day and allow them to cool. 
Kepeat this operation on the third day. In 
•removing the jars from the boiler be careful 
not to expose them to a draft of cold air 
while they are hot, as a sudden change in 
temperature is likely to crack them. 
After the sterilization is complete the jars may be set aside for a 
day or two and then tested. This is done by releasing the spring at 
the side and picking up the jar by the top (fig. 9). If there has been 
the least bit of decomposition, or if steriliza- 
tion has not been complete, the top will come 
off. This is because the pressure on the top 
has been relieved by the gas formed by the 
bacteria. In this case it is always best to 
empty out the corn and fill up the jar with a 
fresh supply. If canning fruits or some ex- 
pensive vegetable, however, examine the con- 
tents of the jar and, if the decomposition has 
not gone far enough to injure the flavor, place 
it once more in the boiler and sterilize over 
again. If the top does not come off, one may 
be reasonably sure that the corn is keeping. 
Corn is often subject to the attack of anaerobic 
bacteria. The spores of these are sometimes 
very hard to kill and remain alive even after 
boiling for one hour. In case any jars spoil, in- 
crease the time of boiling to an hour and a half. 

STRING BEANS. 

Select young and tender beans, string them, and break them into 
short lengths. Pack firmly in the jar, cover with cold water, and 
add a teaspoon of salt to each quart. Put on the rubber and top 
and boil for one hour on each of three successive days, as directed 
under "Corn." A small pod of red pepper placed in the bottom of 
the jar will give a delightful flavor to this vegetable. 
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EGGPLANT. 

Pare the eggplant, cut in thin slices, and drop in boiling water for 
fifteen or twenty minutes. Drain off the water and pack the slices 
in the jar. Cover with water and sterilize as directed under "Corn." 
The slices of eggplant are pliable and may be taken from the jar 
without being broken and either fried in bread crumbs or made into 
pudding and baked. 

BEETS. 

Although beets will keep in the cellar over winter, it is very desirable 
to can them while they are young and tender, as the mature beet is 
apt to be stringy and lacking in flavor. Wash the young beets, cut 
off the tops, and put them in boiling water for about an hour and a 
half, or until they are thoroughly cooked. Take off the skins, cut 
in thin slices, and pack into the jars. Cover with water and sterilize 
in the manner previously described. If a mild pickle is desired, 
make a mixture of equal parts of water and good vinegar, sweeten 
to taste, and cover the beets with this mixture instead of water. 

OKRA OH. GUMBO. 

This is a .vegetable worthy of more extended culture. Although 
extensively grown in the South, it is comparatively unknown in the 
North. It is easily kept and makes a delicious vegetable for the 
winter. Wash the young and tender pods, cut them in short lengths, 
pack in the jars, cover with water, and sterilize. Okra is used for 
soups or stews. 

SUMMER SQUASH. 

Cut the vegetable into small blocks, pack in the jars, and cover with 
water. Add a teaspoon of salt to each quart and sterilize. It is 
sometimes preferable with this vegetable, however, to pare off the 
skin, boil or steam until thoroughly done, mash them, and then pack 
in the jars and sterilize. If canned in the latter way, it is advisable 
to steam them for an hour and a half, instead of for an hour, on each 
of three days, as the heat penetrates the jar very slowly. It is abso- 
lutely necessary that the interior of the jar should reach the tem- 
perature of boiling water. A jar wfll usually hold about twice- as 
much of the cooked vegetable as it will of the uncooked. 

ENGLISH PEAS. 

When prepared and canned in the proper way, peas are easily 
kept and never lose the delicate flavor that they possess when fresh. 
Shell the young peas, paek in jars, and sterilize as directed under 
"Corn." 
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ASPARAGUS. 

Can the young tips only, in the same way as you would corn. 

CAtnjFXOWEK. 

This vegetable usually keeps very well, but if the supply for the 
winter should begin to spoil it may be necessary to can it during 
the summer. Prepare it as you would for the table, pack it into jars, 
and sterilize. 

C ABBOTS AND PARSNIPS. 

These, if gathered during the early summer and canned, make most 
excellent vegetables for the winter. The young plants at that season 
are not stringy and have not yet developed the strong taste that is 
so objectionable to some people. Prepare as you would for the table, 
and sterilize. 

TOMATOES. 

Every housewife knows how to can tomatoes. They are very 
easily kept, even in the common screw-top jar. If one already has 
on hand ' a number of jars of this pattern, it is best to use them for 
preserves or for canning tomatoes and to purchase the more modem 
styles for canning other vegetables. In using the screw-top jars 
be careful to sterilize them first by placing in cold water, bringing 
to a boil, and boiling for about ten minutes. The rubber and top 
should also be i mm ersed in boiling water for the same length of time. 
Remove them from the boiling water when needed, handling as little 
as possible. Be careful not to put the fingers on the inside of the top 
or the inner edge of the rubber. Fill the jar with the cooked toma- 
toes while steaming hot, put on the rubber, screw on the top firmly, 
invert it, and let it stand in that position until cool. 

KOHLRABI. 

This vegetable resembles the turnip in its habits of growth, although 
in flavor it more nearly approaches the cauliflower. It is grown in 
many sections of the North, but in the South it is almost unknown. 
Prepare it as you would turnips, pack in the jar, and sterilize. 

LIMA BEANS. 

lima beans lose their flavor very quickly after being shelled; there- 
fore it is necessary to can them as soon as possible after gathering. 
Discard all pods that have begun to harden, and proceed as you 
would with corn. 
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PTXMPKIN OB, WINTER SQTIASH. 

If provided with a warm, dry cellar, one may keep certain varieties 
of these vegetables all winter. Some of the best varieties, however, 
do not keep well, and even the best keepers when not properly 
housed begin to decay in December or January. It is then neces- 
sary to can them in order to save them. If one has a limited 
number of jars, it is a good plan to fill them all with other vegetables 
during the summer and upon the approach of frost to gather the pump- 
kins and bring them indoors. By the time the pumpkins begin to 
spoil, enough jars will be emptied to hold them. They can now be 
steamed and canned in the same way as summer squash. In this 
way a supply of jars may be made to do double service. 

STJCCOTASH. 

The writer has found that a mixture of corn and lima beans, or 
succotash, is one of the most difficult things to keep. This furnishes 
one of the very best mediums for bacterial growth; so extreme care 
must be taken in the process of canning. It is advisable to gather 
the corn and beans early in the morning and prepare and sterilize 
them in the manner already described. As with summer squash, 
it is best to boil for an hour and a half, instead of for an hour. 

VEGETABLE BOAST. 

A rather unusual dish for the winter may be made by canning a 
mixture of vegetables. Prepare corn, lima beans, tomatoes, string 
beans, okra, squash, and eggplant as you would for ca nning sepa- 
rately. Mix these in varying proportions, letting the corn and lima 
beans predominate. Add two or three medium-sized onions to each 
quart of this mixture and run all through a food chopper in order to 
mix it thoroughly. Pack into jars and sterilize. In preparing for 
the table mix with an equal volume of bread crumbs, a piece of 
butter the size of a walnut, and one egg; season to taste with pepper 
and salt, and bake in a round baking dish until brown. Cut into 
slices as you would a cake and serve hot with a drawn butter sauce. 

Corn, okra, and tomatoes, mixed in equal proportions, may be 
canned in this way as a soup stock. 

FRESHNESS OF FLAVOR AND COLOR. 

Vegetables when canned properly should retain their attractive 
color and lose very little of their flavor. It will be found almost 
impossible to detect any difference either in taste or in appearance 
between the canned and the fresh article if these directions are care- 
fully followed. The volatile oils which give flavor to most vegetables 
are not lost during this process of sterilization. Cooking for three 
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short periods in a closed container at a comparatively low temperature 
instead of cooking for one short period at a high temperature or for one 
long period in an open vessel makes the vital difference and insures 
freshness of flavor and color. After the jars have been sterilized and 
tested, they should be kept in the dark, as the sunlight will soon 
destroy the color of the vegetable. 

HOW TO OPEN A JAB. 

Jars of vegetables are sometimes hard to open, unless it is done in 
just the right way. Run a thin knife blade under the rubber, next 
to the jar, and press against it firmly. This will usually let in enough 
air to release the pressure on the top. In case it does not, place the 
jar in a deep saucepan of cold water, bring to a boil, and keep it boiling 
for a few rninutes. The jar will then open easily. 

CAUTIONS. 

These directions for canning apply only to pmt and quart jars. 
If half-gallon jars are used, always increase the time of boiling, making 
it an hour and a half instead of one hour. 

Do not go into canning too deeply at first. Experiment with a few 
jars in the early part of the season and pee if they keep well. It is 
not a difficult matter to can vegetables properly. The writer has 
never lost a can of string beans, okra, eggplant, carrots, parsnips, lima 
beans, beets, asparagus, or pumpkin in several years' experience, and 
has had only one can of peas spoil, a few cans of corn during the 
earlier trials, and a few cans of succotash. Any housewife can do 
equally well. If you follow the directions here given carefully, you 
will have no difficulty whatever. If you should happen to fail in the 
first trial, rest assured that you have done something wrong or left 
something undone. No housewife who has on hand during the winter 
a supply of home-canned vegetables ready to serve on ten minutes' 
notice ever regret the trouble or difficulties experienced in 
learning. 



[A list giving the titles of all Farmers' Bulletins available for distribution will be 
' sent free upon application to any Member of Congress or the Secretary of Agriculture. ] 
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